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CLAIMS 



[Claim(s)] 

[Claim 1] It is the dielectric filter which transmits microwave to the longitudinal direction of the printed 
circuit board (20) which covered the vertical side of a dielectric plate (10) with the metal, and was made into 
the ground side (21 22) in the TE101 mode of rectangular waveguide. A conductor a lot every 2 sets of slots 
which counter (41 32; 31 42), [ the front face which connects the ground side (21 22) of the vertical side of 
this dielectric plate to the longitudinal direction and longitudinal direction of this printed circuit board ] The 
path of the hole of each train by regularity (Abbreviation lambda / 2) The through hole train of arbitration 
(5i, 6i), [ spacing of the mutual train which penetrates this dielectric plate into the part surrounded in the slot 
of these two groups, and connects an up-and-down ground side (21 22) with it ] The dielectric filter 
characterized by having the I/O bond part (81 82) connected with the transmission line (71 72) of the front 
face of this printed circuit board at the anterior part and the posterior part of this through hole train (5i, 6i). 
[Claim 2] The dielectric filter given in the 1st term characterized by substituting 2 sets of through hole trains 
(31i, 32i, 41i, 42i) of a path smaller than the path of the hole of each train of said through hole train (5i, 6i) 
for 2 sets of aforementioned slots (41 32; 31 42). 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Summary of the Invention] 

It is related with the dielectric filter of the band pass which transmits microwave to the longitudinal 
direction of the printed circuit board which covered the vertical side of a dielectric plate with the metal, and 
was made into the arm side in the TE101 mode of rectangular waveguide. When mounted in the flat-surface 
printed circuit board of the dielectric substrate with which other passive circuit elements are mounted A 
conductor a lot every 2 sets of slots which oppose, [ the front face which connects the ground side of the 
vertical side of this dielectric plate to the longitudinal direction and longitudinal direction of a plant plate for 
the purpose of the small dielectric filter which does not spoil the whole smoothness ] The path of the hole of 
each train by regularity (Abbreviation lambda / 2) The through hole train of arbitration, [ spacing of the 
mutual train which penetrates this dielectric plate into the part surrounded in the slot of these two groups, 
and connects an up-and-down ground side with it ] It constitutes so that it may have the I/O bond part 
connected with the transmission line of the input of the front face of this printed circuit board, and an output 
at the anterior part and the posterior part of this through hole train. Moreover, 2 sets of through hole trains of 
a path smaller than the path of the hole of each train of said through hole train are substituted for 2 sets of 
aforementioned slots as an embodiment. 
[Industrial Application] 

This invention relates to the dielectric filter which transmits microwave to the longitudinal direction of the 
printed circuit board which started the band-pass filter of the microwave used for microwave radio 
equipment, especially covered the vertical side of a dielectric plate with the metal, and was made into the 
ground side in the TE101 mode of rectangular waveguide. 

In recent years, chip-izing of each part article and a miniaturization are demanded with the demand of a 
miniaturization of radio equipment. For the reason, the small derivative filter of a half-coaxial type is 
offered also for the band-pass filter of microwave, but since an insertion loss becomes large with RF-izing 
of a communication link frequency and a half-coaxial-type filter does not bear practical use, a new filter 
which is equal to use by the RF is desired. Therefore, the derivative filter which transmits the printer plate 
which covered the vertical side of the above-mentioned derivative plate with the metal, and was made into 
the ground side to a longitudinal direction in the TE101 mode of rectangular waveguide is devised. 
[Description of the Prior Art] 

The dielectric filter transmitted in the TE101 mode of rectangular waveguide conventionally, as shown in 
Fig. 5 A front face with a dielectric the whole surface of tabular dielectric 10A Block 19A of a conductor, 
[ the contents which carried out metallizing ] Only a necessary number of stages prepares through hole 
(inside) 20 A and through hole (size) 21 A of lambda/2 of posts about, a longitudinal direction - spacing a 
center of filter frequency - Input pin 18A and output pin 17A were prepared near [ the ] both ends, and it 
was soldered to the front face of external printed circuit board 22 A, for example, the transmission line of a 
slip line, and had become the structure of transmitting the microwave from this transmission line in the same 
mode as the TE101 mode of rectangular waveguide. And if the path of through hole (inside) 20 A and the 
path of through hole (size) 21 A are made thick with regards to the pass band width of a filter, respectively, 
bandwidth will become narrow, if it is made thin, it will have the property which becomes large and 
thickness 24of tabular dielectric 10A A will be effective against the insertion loss of a filter, if it is made 
thin, an insertion loss will increase, and if it thickens moderately, an insertion loss will decrease. Therefore, 
the conventional dielectric filter of Fig. 5 If thickness 24of dielectric 10A A will become thick if it is going 
to decrease an insertion loss, although the die-length direction becomes small, and it mounts in the front face 
of printed circuit board 22 A as shown in (b) of Fig. 5 The thickness of the mounting condition of printed 
circuit board 22A became thick, while the components miniaturization of the others was carried out, this 



filter governed the configuration of printer plate 22A, magnitude, etc., and there was a problem of being 
disadvantageous in the miniaturization of the whole equipment. 
[Problem(s) to be Solved by the Invention] 

This invention offers a technical problem the small dielectric filter which does not spoil the whole 
smoothness, when mounted in the flat-surface printed circuit board of the dielectric substrate with which 
other passive circuit elements are mounted. 
[The means for solving a technical problem] 

Although the thickness of a dielectric plate is effective against an insertion loss as stated previously when 
this technical problem considers the dielectric filter in the TE101 mode of rectangular waveguide, it is not 
directly related to the form ( Fig. 3 path of through holes 20 A and 21 A) of a post where pass band width is 
decided. Namely, thickness is made thin and are good also as thickness of the own dielectric of the printed 
circuit board, And sufficient thing which compared no-load Q value with half-coaxial resonance mode when 
covering the whole surface of a dielectric plate with the conductor and which can be taken highly is used. 2 
sets of slots 31 where a conductor counters [ the front face which connects the ground side (21 22) of 
vertical both sides of this dielectric plate ] the longitudinal direction and longitudinal direction of the printed 
circuit board 20 which covered vertical both sides of the dielectric plate 10 with the metal, and was made 
into the ground sides 21 and 22 as shown in Fig. 1 a lot every, and 32; - with 41 and 42 The dielectric plate 
10 is penetrated into the part surrounded in the slot of these two groups. The path of the hole of each train 
the arm sides 21 and 22 of vertical both sides by regularity (Abbreviation lambda / 2) The through hole 
trains 5i and 6i of arbitration, [ train spacing between ****** ] As this through hole train 5i, this invention 
constituted so that it might have the I/O bond parts 81 and 82 connected with the transmission lines 71 and 
72 of the front face of this printed circuit board 20 at 6i anterior part and a posterior part, and its 
embodiment like Fig. 2 - 2 sets of slots 31 of Fig. 1 , and 32; - this invention which equipped each train of 
the through hole trains 5i and 6i with 2 sets of through hole trains 3 1 i of a path smaller than the path of a 
hole, 32i;41i:, and 42i is solved instead of 41 and 42. 

In the principle Fig. of Fig. 1 showing the basic configuration of the dielectric filter of this invention, 10 is 
the dielectric plate of a tabular dielectric. 

20 is the printer plate which prepared other passive circuit elements by using the dielectric plate 10 as a 
substrate. 

21 and 22 cover the top face and inferior surface of tongue of the dielectric plate 10 with a metal, and are a 
ground side. 

31 and 32; - the front face where 41 and 42 connect the ground sides 21 and 22 of the vertical side of the 
dielectric plate 10 to the longitudinal direction and longitudinal direction of the printed circuit board 20 - 
every [ of a conductor / a lot ] - they are 2 sets of slots which counter. 

5i and 6i - 2 sets of slots 31, and 32; - mutual train spacing which penetrates the dielectric plate 10 into the 
part surrounded by 41 and 42, and connects the ground sides 21 and 22 of vertical both sides at it is [ the 
hole of each train ] the through hole train of the path of arbitration in regularity (the abbreviation lambda for 
a center of filter frequency / 2). 

71 and 72 are the transmission lines of the input of the front face of the printed circuit board 20, and an 
output combined by the I/O bond parts 8 1 and 82 of the posterior part of the anterior part of the through hole 
trains 5i and 6i. 

81 and 82 are I/O bond parts of the anterior part of the through hole trains 5i and 6i, and a posterior part 
combined with the transmission lines 71 and 72. 

and 31i of Fig. 2 , 32i;41i, and 42i -- 2 sets of slots 31 of Fig. 1 , and 32; - they are 2 sets of through hole 
trains of the lot [ every ] opposite which is a path smaller than the path of the hole of each train of the 
through hole trains 5i and 6i, penetrates the dielectric plate 10 and connects the ground sides 21 and 22 of a 
vertical side instead of 41 and 42. 
[Function] 

The dielectric filter of this invention in the longitudinal direction and longitudinal direction of the printed 
circuit board 20 the front face which countered the ground sides 21 and 22 of the vertical side of the 
dielectric plate 10 the lot every, and was established in them - 2 sets of slots 31 on the conductor, and 32; - 
41 and 42 It connects and the dimension of die length and width of face is fixed, the ground sides 21 and 22 
of the vertical side of the dielectric plate 10 - the dielectric plate 10 - penetrating - a conductor - Contents 
are the dielectrics of the printed circuit board 20, and thickness serves as a parent of the dielectric filter 
which forms the rectangular waveguide of the thickness of the printed circuit board 20, is combined by the 
I/O bond parts 81 and 82 from the transmission line 71 of an input to the transmission line 72 of an output, 
and carries out passage transmission of the microwave in the TE101 mode, and 2 sets of these slots 31 and 



32; - the through hole trains 5i and 6i in which the contents surrounded by 41 and 42 were prepared in the 
interior of the rectangular waveguide of a dielectric carry out an operation of the post which determines the 
number of stages of a filter, mutual spacing of a train is chosen as abbreviation lambda / 2 of a center of 
filter frequency, and the path of the hole of each train is chosen as arbitration in consideration of pass band 
width. And since the thickness is made into the thickness of the own dielectric of the printed circuit board, it 
is thin. 

However, since the TE101 mode is used, and sufficiently high Q value no-load [ the ] can be taken 

compared with half-coaxial resonance mode, a problem is solved. 

[Example] 

As it was, the principle Fig. of Fig. 1 showed the configuration of the dielectric filter of the example of this 
invention, and already explained it in full detail. 

the derivative filter of example with this invention another [ Fig. 2 ] ~ it is - 2 sets of slots 31 of Fig. 1 , and 
32; - it is the example which used 2 sets of through hole (smallness) trains 31i, 32i;41i, and 42i, and made 
break connection of the up-and-down die length and the width of face of the ground sides 21 and 22 instead 
of 42 and 42. 

The path of 2 sets of each holes of through hole (smallness) train 31i, 32i;41i, and 42i is a path smaller than 
a path, divides the die length and width of face of the ground sides 21 and 22 of the upper and lower sides of 
a dielectric 10 into the hole of each train of the through hole trains 5i and 6i of the interior surrounded by 
this train, connects with it, and is taken as the tube wall of rectangular waveguide. 

What divided the die length and width of face of the ground sides 21 and 22 of the upper and lower sides of 
the dielectric plate 10, and was connected by 2 sets of through hole (smallness) trains 31i, 32i;41i, and 42i 
Although there is a current which passes the bottom from on tubing or flows upwards from the bottom so 
that the field in the TE101 mode of rectangular waveguide and the flow of a current may be understood that 
it operates as a tube wall of rectangular waveguide from the sense of the current of a dotted-line arrow head, 
as shown in the field of Fig. 5 , and the distribution map of a current The current which flows in a 
longitudinal direction is understood from there being nothing. 

Fig, 3 is the dielectric filter of still more nearly another example of this invention, is the example which 
constituted the filter in a part of multilayer printed circuit board (parts of the 2nd layer and the 3rd layer 
enclosed with a dotted line), and is the example which embedded the dielectric filter of this invention at a 
part of ceramic composite module of microwave. 

Since the dielectric filter is also made into the thickness of the own dielectric of the printed circuit board, the 
thickness of a dielectric plate of which example of Figs, 1 - 3 is thin [ the filter ], however since 
transmission of a microwave signal uses the TE101 mode and sufficiently high Q value no-load [ the ] can 
be taken compared with half-coaxial resonance mode, it is satisfactory. <BR> [Effect of the Invention] 
Since a filter can be formed in the interior of the printed circuit board according to this invention as 
explained above, it becomes mounting of high density and the effectiveness which contributes to the 
miniaturization of microwave radio equipment greatly is acquired. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

Fig. 1 is a principle Fig. showing the basic configuration of the dielectric filter of this invention, 

Fig. 3 is Fig. 2 and structural drawing showing the configuration of the dielectric filter of the example of this 

invention, 

Fig. 4 is the field in the TE101 mode of the rectangular waveguide for explaining actuation of the example 

of this invention, and a distribution map of a current, 

Fig. 5 is structural drawing of the conventional dielectric filter. In drawing, 

10 a dielectric plate and 20 - the printed circuit board, and 21 and 22 — a ground side, 31, and 32: ~ for 2 
sets of through hole (smallness) trains, and 5i and 6i, as for the transmission line of an input, and 72, the 
transmission line of an output, and 81 and 82 are [ 41 and 42/2 sets of slots, 31i, 32i;41i, and 42i / a 
through hole train and 71 ] I/O bond parts. 
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